Shedding light on the interaction between TMPyP4 and human telomeric quadruplexes.
The nature of the binding mode and stoichiometry of the TMPyP4 cationic porphyrin to G-quadruplex structures continues to be controversial, with no consensus model to date, especially for intramolecular G-quadruplexes from human telomeric sequences. Those sequences possess intricate polymorphism in solution that appears to be reduced under molecular crowding conditions in which the parallel structure appears to be the most populated one. We have performed a systematic study, in dilute solution and under molecular crowding conditions, of the binding reactions between TMPyP4 and four G-quadruplexes formed by different truncations of human telomeric DNA, with 5'- or 3'-flanking bases, using isothermal titration calorimetry and circular dichroism. The results clearly indicate that all of these G-quadruplexes are able to bind up to four TMPyP4 molecules. CD studies show that interaction with TMPyP4 promotes the conversion of the hybrid structures to an antiparallel conformation in dilute solution, while under molecular crowding conditions the interaction does not promote any conformational change. ITC reveals in both cases that the binding process comprises two sequential events, a first in which one molecule of TMPyP4 interacts with the quadruplex structures and a second in which three other molecules bind to the structures. The selectivity of TMPyP4 for the quadruplex relative to duplex DNA was also investigated under molecular crowding conditions showing that TMPyP4 has enhanced selectivity for quadruplex DNA compared to the duplex structure. This finding reinforces the potential applications of TMPyP4.